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ABSTRACT 
This paper explores the topic of exploration (sic) within the 
design space and discusses how this can support the 
development of research design. It highlights the relevance 
of reflecting upon the exploration of the design space and 
briefly introduces a set of techniques that can be used for 
this.   
Author Keywords 
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INTRODUCTION 
Current understanding and practice of interaction design 
has limitations which explain the challenges that this field 
encounters in order to meet the ever increasing demands of 
information technology. 
Such challenges are primarily due to our limited 
understanding of what design is and how it really occurs. A 
large amount of work is being carried out to unfold the 
craftsmanship dimension of design and better articulate 
practitioners’ knowledge in codes of best practices 
[8],[13],[15]. Such codes would facilitate the acquisition of 
practical skills in industrial settings, and more importantly, 
become an integral part of academic training.  
Despite the efforts deployed in this direction, the academic 
study of design is still in its infancy. In order to elevate  the 
study of the design from the status of art and craft to one of 
science, a leap from practice to theory should be made. For 
this, researchers should develop theories through 
articulation and inductive inquiry [6].   
In the context of craftsmanship it is worth mentioning the 
distinction between procedural knowledge and declarative 
knowledge, that has long been acknowledged in many 
theories of learning and cognition [12]. Declarative 
knowledge is knowledge that people can report and of 
which they are consciously aware. Offering a descriptive 
representation of knowledge, declarative knowledge 
expresses facts, like what things are [14]. On the other 
hand, procedural knowledge is that knowledge that people 
cannot verbalize. They form part of a mental model which 
enables the execution of some tasks because of the 
technical skills capturing the “knowing-how” [2]. Because 
of the lack of awareness characterizing it, procedural 
knowledge is usually taken for granted [1].  
The successful development of design field requires both 
declarative knowledge and procedural knowledge. Part of 
the challenge of the theoretical accounts for design is to 
unfold the procedural knowledge embedded in tacit practice 
and lift this to the level of declarative knowledge (see also 
[6]).  
EXPLORING DESIGN SPACE 
The topic we propose for this workshop relates to the 
efficient exploration of the design space and puts forward 
the following questions: 
• What constitute an exploration?  
• Is the exploration of some specific (possibly odd) 
places within the design space more useful as opposed 
to random exploration?  
• Which are the techniques for identifying such specific 
odd places? 
Traditional design often proceeds by generating ideas 
which are assessed so that the one that best meets the 
design constraints is further incrementally improved and 
ultimately implemented. This approach of many small steps 
limits the exploration of the design space and it is also 
problematic within truly novel domains. A challenge for 
design is to generate initial ideas which are better, more 
novel or more provocative to our understanding. 
 
 Ways of generating ideas to support a particular design 
problem include: 
 
• Generative approaches are applied when the thinker 
has access to a set of examples that can address the 
problem but wishes to move away from them and 
discover something new and better. It involves the 
identification of all those examples and an analysis of 
how each of them succeeds or fails to address the 
design constraints. This analysis will support the 
elaboration of a new, hybrid idea able to account for 
more than the original ideas. 
• Transformative approaches are applied when there are 
no examples to address a design problem. In this case, 
the person takes a single (alien) example from a 
different (although often related) category or problem 
domain and identify a series of alterations that bring 
the alien ideas into the desired category [5].  
Idea generation and evaluation is a process which involves 
two planes: the abstract and the concrete. The abstract plane 
involves reflection and understanding, while the concrete 
plane involves artifacts, examples or ideas.  
A good exploration of the design space will allow fluid 
movements between these two planes, where examples are 
used to gain a better understanding which in turn is used to 
generate or refine concrete ideas. The points in the design 
space do not necessarily have an intrinsic value, (e.g. 
labeled as good or bad) but they become relevant for 
enabling the understanding of the significant dimensions 
within the design space.  
Such fluid movements between these two planes can occur 
through acting in the physical plane and reflecting upon it 
in order to reach understanding and the associated 
abstractions required in the abstract plane. Constructivism 
and reflection in action are two theoretical frameworks that 
account for this. Constructivism is an approach to learning 
which considers that people construct their own 
understanding through experiencing things and reflecting 
on their experience [10]. Through this reflection 
component, constructivism is related to “reflection in 
action” approach [11], but it does not necessarily require 
action. Building on constructivism, experiential learning is 
an approach which considers fours stages of learning: 
concrete experience, reflection, abstract conceptualization 
and active experimentation [9].  
The benefits of bridging the two planes and the associated 
relevance of this topic are outlines below. 
TOPIC RELEVANCE  
The efficient exploration of the design space will lead to the 
identification of new points within it. The evaluation of 
these points will enable the understanding of the relevant 
features underlying the design space. Evaluating does not 
refer to assigning values to these points but to identify how 
much such points reveal about the design space and 
therefore support its understanding. 
The exploration of the design space could support both 
generalization and prediction for developing designs within 
the same class of requirements. This relates to reproducing 
the design process and anticipating its outcome. The fluid 
movements between the concrete and abstract planes 
facilitate the development of descriptive knowledge, e.g. 
why things are like they are; predictive knowledge, e.g. 
what is the outcome for a given condition; and more 
importantly, synthetic knowledge, e.g. what are the 
conditions for a desirable outcome.   
TECHNIQUES FOR EXPLORING THE DESIGN SPACE 
This section introduces three techniques aiming to support 
the efficient exploration of the design space whose benefits 
were outlined above. 
Bad ideas 
This technique capitalizes on often accidental way in which 
bad ideas become beneficial detours enlarging the pool of 
good ideas aiming to solve a particular problem [4]. Instead 
of these being accidents, participants are encouraged to 
deliberately create bad ideas and these are systematically 
analyzed. Bad ideas encourage both divergent thinking and a 
more structured analysis of the problem. Through its inner 
features, e.g. impossible, impractical, or just absurd, a bad 
idea pulls the person to a new, unpredictable place within 
the design space. The benefits of this technique reside in 
developing good ideas from the bad ones, with the support 
of three prompts: exploring the good aspects of the bad idea, 
changing the context where the bad idea can become a good 
one, and role play for engaging in the exploration of bad 
ideas. Because bad ideas usually violate the design goals or 
constraints, this process enables the articulation of 
dimensions and properties of the design space. 
Besides supporting critical thinking, bad ideas enable the 
exploration and even more important, the understanding of 
the design space, by reducing also the emotional attachment 
that people usually develop towards their good ideas.  
Critical transitions 
This method consists in identifying key points within the 
design space, e.g. prototypical examples for various 
categories, and then trying to identify intermediate 
examples together with the categories they belong to. This 
allows the identification of those points of transition where 
a small change shifts the example from one category to 
another. By doing this one can discover the attribute that 
changed and thus became critical for a given category [3]. 
Separation and composition of concerns 
This method focuses on addressing sequentially each design 
constraint and requirement and generating ideas that 
address them. This initial stage where the concerns are 
addressed in isolation is followed be a second stage where 
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the interaction and interdependency between design 
constraints are addressed. This technique supports a 
generative approach to idea generation. 
CONCLUSIONS  
This paper introduces the topic of design space exploration 
together with its benefits and three techniques for 
addressing it. It aims to provoke insightful exchange of 
ideas in this workshop theme on design research. 
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